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ABSTRACT 
Although the Indo-Pacific is considered to be the greatest marine biodiversity hotspot in 
the world, the origin and evolution of Indo-Pacific biodiversity is still largely understudied 
and unknown. Thus, the primary goal of this project is to increase our understanding of the 
development of Central Indo-Pacific marine biodiversity by investigating coral reef 
evolution during the origin of the Indo-Pacific marine biodiversity hotspot (Late Eocene – 
Early Miocene). Here I focus on (1) evolution of coral reef habitats from carbonate 
platforms; (2) systematic description of new fossil corals and detailed records of their 
temporal and spatial distribution; and (3) analysis of temporal changes in coral taxonomic 
and functional diversity. Evolution of coral reef habitats in the Central Indo-Pacific was 
investigated by examining Eocene-Miocene shallow-water carbonate platforms from 
Sarawak, Malaysia. 
In order to reconstruct paleoenvironments and detect marine carbonate producers during 
the late Middle Eocene to the Early Miocene, I used an integrative approach combining 
point counting data (counts of constituent types in limestone thin section) and geologic 
field data (measured and described stratigraphic sections). During the studied time 
interval, the dominant carbonate producer changed from large benthic foraminifera to 
corals. Although coral-associated environments began increasing in abundance during the 
Oligocene, paleoenvironments dominated by foraminifera persisted but significantly 
declined in abundance. This increase in coral abundance led to an increase in habitat 
diversity as well as a change in carbonate platform type from ramp to isolated platforms. 
Such changes in carbonate platform morphology were likely driven by local tectonic 
forces. The evaluation of spatial and temporal patterns in the shallow-water carbonate 
platforms provides context for understanding the development of coral reef habitats during 
the origination of the Indo-Pacific marine biodiversity hotspot. 
Systematic description of new fossil corals was based on a new fossil collection of the 
Central Indo-Pacific. The fossil corals were collected from several geological formations in 
Sarawak (Malaysia), Cebu and Negros (the Philippines). In Sarawak the Melinau (Early 
Miocene - Aquitanian) and the Subis (Early Miocene - Aquitanian) Limestones were 
studied, in Negros the Teankalan/Binaguiohan Limestone (Early Miocene - Aquitanian), 
and in Cebu the Calagasan Formation (late Oligocene – middle Chattian) and the Butong 
Limestone Formation (late Oligocene – late Chattian). Taxonomic analysis of the new 
fossil coral collection resulted in descriptions of 83 morphospecies belonging to 37 genera. 
The new collection expanded the temporal ranges of 28 coral genera. Taxonomic 
idescriptions and detailed records of the temporal and spatial distributions of the new fossil 
corals are fundamental for any study of coral taxonomy, diversity and biogeography 
through time. 
Analysis of temporal changes in coral taxonomic and functional diversity was based on the 
new fossil collection from the Central Indo-Pacific (described in Chapter 3) and an 
extensive literature search. A total of 122 genera were included in the analysis. After the 
confidence intervals of taxa’s first- and last-appearance datum (FAD and LAD) were 
calculated, coral diversity was estimated using two methods: mean standing diversity and 
Chao2 index. Additionally, functional diversity was estimated for all coral genera by 
evaluating five morphological traits (colony attachment, corallum type, colony growth form, 
corallite arrangement and corallite size). Both taxonomic and functional diversities show 
the strongest increase from the Chattian (~28.4 – 23 ma) to the Burdigalian (~20.4 – 15.97 
ma). 
Observed increase in habitat diversity from the Late Eocene to the Early Miocene 
coincides with increases in both taxonomic and functional diversity of reef-building corals. 
Hence, the origin of the Indo-Pacific biodiversity hotspot in the Chattian (~ 28 ma ago) may 
be a consequence of an increase in habitat diversity driven by local tectonic events. These 
results provide a baseline for detecting environmental drivers for the evolution of marine 
biodiversity. This new knowledge about previous biodiversity changes may provide insight 
about future changes in biodiversity caused by present, and anticipated, environmental 
fluctuations.	  
